DEVELOPER SUPPLY CONTAINER 



FIELD OF THE INVENTION AND RELATED A RT 

The present invention relates Lo a developer 
supply container removably movmtable in an 
electrophotographic or electrostatic image forming 
apparatus in order to supply the image forming 
apparatus wx th developer . 

In particular, the present invention relates 
to a developer supply container which is to be held in 
the rotary of an image forming apparatus to be 
connected to a developing apparatus held also in the 
rotary, and which is structured to use the rotation of 
the rotary to supply the developing apparatus with the 
developer in the container* 

Developer in the form of particulates has 
long been used as the developer for an image forming 
apparatus Such as an electrophotographic copying 
machine, a printer, etc. As the amount of the 
developer in the main assembly of an image forming 
apparatus reduces to a critical level due to 
consumption, a developer supply container is used to 
supply the image forming apparatus with developer. 

An image forming apparatus such as a full- 
color copyixig machine, a full-color printer, or the 
like, requires a plurality of developers different in 
color. Thus, a rotary developing apparatus has been 



developed, which comprises a plurality of developing 
devices containing a plurality of developers, one for 
one, different in color, and a rotary in which the 
plurality of developing devices are held so thai the 
developing devices can be sequentially moved, by 
rotating the rotary, to the development position in 
which the developing means ol any of Lhe plurality of 
developing apparatuses can be virtually, or actually, 
in contact with the peripheral surface of the 
photosensitive member of Lhe image forming apparatus, 
in order to develop the latent image on the 
photosensitive drum with the use of one of the 
developers in the plurality of developing devices. 

There have been proposed various structural 
arrangements wl^ich make it possible to mount a 
plurality of developer supply containers in a rotary 
developing apparatus such as the one described above, 
along with a plurality of developing devices, so that 
the developers in the developer supply containers can 
be sent into the corresponding developing devices by 
orbital ly moving the combination of the developing 
devices and corresponding developer supply containers, 
about the axial line of the rotary, by rotating the 
rotary. Some of these structural arrangements have 
been put to practical use. 

The following are some of the above mentioned 
structures for a rotary developing apparatus in 
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aeeordance with the prior art* Japanese Laid-open 
Patent Application 8-44183, for example, discloses a 
rotary developing apparatus comprising a rotary and a 
plurality of developer supply containers stationariiy 
5 held in the rotary. Each of the developer supply 
conLainers is provided with a plurality of ridges, 
which are located within the container to guide the 
developer toward the developer outlet of the 
container. Each developer supply container is 
10 stationarily mounted in the rotary, and is 

stationarily attached to the corresponding developing 
device in the rotary. Thus, as the rotary is rotated, 
each developer supply container is orhitaily moved 
about the rotational axis of the rotary, and as the 
15 developer container is orb i tally moved, the developer 
therein is coxiveyed to the outlet ol the container by 
the plurality of internal ridges in the container, and 
is discharges from the container. 

Japanese Laid-open Patent Application 8- 
20 328346 discloses another developer supply container 
structure. In this case, the developer supply 
container is provided with a partitioning wall as a 
developer barrier, which is located in the downstream 
adjacencies of the developer outlet, in terms of the 
25 rotational (orbital) direction of the container, in 
order to prevent the developer in the container from 
moving across the developer outlet as the container is 
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rotated Dy being oxbitally moved by the rotary, and 
also to assure that Lhe developer in the container 
will converge to the developer outlet even after the 
amount of the developer in the container is 
subs tan Li ally reduced. 

Further, in the case o£ Lhe developer supply 
container structure disclosed in Japanese Laid-open 
Patent Application 6-102758, in order to discharge the 
developer in a developer supply bottle at a stable 
rate, the developer supply bo L Lie is provided with a 
me Lering portion, which is positioned ia the 
adjacencies of the developer outlet of Lhe bottle in a 
manner to surround Lhe outlet from inside or outside 
of the bottle. 

The above described developer supply 
containers in accordance with Lhe prior arL, however, 
had the following problems. 

The structure disclosed in abovementipned 
Japanese Laid-open Patent Application 8-44183 is 
diflicult to apply Lo a developer supply container, 
the dimension of which parallel to its axial line is 
extremely long relative to the dimension thereof 
perpendicular to the axial line thereof. More 
specifically, if the structure is applied to such a 
developer supply container, the angle of each of the 
above described ridges becomes too small to 
efficiently convey the developer in the container. 
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In the case ol the structures disclosed in 
the abovemeii L i oned Japanese Laid-open Patent: 
Applications 8-328346 and 6-102753, the developer 
becomes somewhat compressed in the adjacencies of the 
5 developer outlet, and is discharged in this somewhat 

compressed state. Thus, there is the possibility that 
if the developer outlet is small, it is plugged up 
with the developer, preventing Lhe developer from 
being discharged. 

10 

SUMMARY OF THE INVENTION 

The primary object of the present invention 

is to provide a developer supply container sLable in 

Lhe rate at which developer is discharged Lherefrom, 
15 throughout its usage, even after Lhe amount ol the 

developer remaining therein becomes small . 

Another object of the present invention is to 

provide a developer supply container drastically 

smaller, in the amount of the developer in the 
20 container which cannot be discharged, than a developer 

supply container" in accordance with the prior art. 

These and other objects, features, and 

advantages of the present invention will become more 

apparent upon consideration of the following 
25 description of the preferred embodiments of the 

present invention, taken in conjunction with the 

accompanying drawings. 
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BRIEF DESCRIPTION GF THE DRAWINGS 

Figure 1 is a schematic secLional view of the 
image forminc, apparatus equipped with a rotary capable 
of holding a plurali tv of developer supply containers. 

Figure 2 is a perspective view of the 
developer supply container in the first embodiment of 
the present invention* 

Figure 3(A) is a front view the container 
proper of the developer supply container in the first 
embodiment; Figure 3(B) is a sectional view of the 
container proper of the developer supply container, 
parallel to the front panel of an image forming 
apparatus; Figure 3(C) is a perspective view of the 
container proper of the developer supply container ; 
and Figure 3(D) is a phantom perspective view of the 
container proper of the developer supply container in 
the first embodiment . 

Figure 4 is a schematic drawing of the top 
and bottom sections of the developer supply container 
in the first embodiment , as seen from the direction in 
which the two sections are to be removed from the 
metallic molds thereof . 

Figure 5 is a schematic drawing of the top 
and bottom sections of the developer supply container 
in the first enibodiment of the present invention, 
showing the structures thereof. 



Figure 6 is a secLional view, parallel Lo the 
front panel of the image forming apparatus, of -the 
combination of the rotary, the internal space of which 
are partitioned in three* 

Figure 7 is a perspective view of one of the 
lengthwise end portions of the developer supply 
container in the first embodiment , showing the 
developer outlet of the container, and the adjacencies 
of the partitioning wall of the container. 

Figure 8 is a graph showing the relationship 
between the number of times the rotary of the rotary 
developing apparatus was rotated and the amount by 
which developer was supplied to the developing device 
from the developer supply container having no 
partitioning wall, the relationship between the number 
of times the rotary of the rotary developing apparatus 
was rotated and the amount by which developer was 
supplied to the developing device from the developer 
supply container in the first embodiment, and the 
relationship between the number of times the rotary of 
the rotary developing apparatus wa? rotated and the 
amount by which developer was supplied to the 
developing device from the developer supply container 
in the second embodiment , 

Figure 9 is a schematic drawing of the top 
and bottom sections of the developer supply container 
in . the .second embodiment , as seen from the direction 
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in which the LwO sections are to be removed from the 
metallic molds thereof. 

Figure 10 is a perspective view of one of the 
lengthwise exid portions of the developer supply 
5 container in the second feiiujodimen L , showing the 

developer outlet of the container, and the adjacencies 
of the partitioning wall of the container. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

iO Hereinafter, the preferred embodiments of the 

present invention will he described in deLail with 
reference to the appended drawings- The measurements , 
materials, shapes, and posi Lioning of the structural 
components in the following embodiments are not 

15 intended to limiL the scope of Lhe present invention, 
unless specifically noted. They are rather to be 
modified in accordance with the structure of an 
apparatus to which the present invention is applied, 
and also, the various conditions under which the 

20 present invention is applied. 
Embodiment 1 

First, referring to Figure 1, a typical 
electrophotographic image forming apparatus to which 
the developer supply container in this embodiment is* 

25 mountab^e will be described regarding its structure. 
Figure 1 shows a color copying machine as an example 
of a multicolor image forming apparatus equipped with 



a rotary developing apparatus. 

The image .forming apparatus shown in Figure 1 
is a multicolor image forming apparatus, the main 
assembly 200 of which has a development rotary 201. 

The main assembly 200 of the image forming 
apparatus comprises an original placement platen 206, 
a light source 207a, a CCD unit 207b, a laser scanner 
unit 208, a recording medium feeding portion 209, an 
image forming portion 202, etc. The recording medium 
feeding portion 209 comprises: a pair of recording 
medium cassettes 210 and 211 which are for storing 
recording medium S and are removably mount able in the 
main assembly 200; and a manual feeder tray 212 
removably attachable to the main assembly 200 . The 
recording medium S is fed into the main assembly 200 
from the pair of cassettes 210 and 211, or the manual 
feeder tray 212. 

The image forming portion 202 comprises: a 
black developing device 203 structurally independent 
from the rest of developing devices; a cylindrical 
photosensitive drum 213; a primary charging device 
214; a development rotary as a rotatable member which 
internally holds a plurality of developing devices 215 
(215Y, 215M, and 215C in Figure 1) to which a 
plurality of developer supply containers (toner 
cartridges) are to be removably attached, one for one; 
a post-image formation charging device 216 for 



adjusting the quality of an image af Ler development; 
an endless transfer belt 217 onto which four toner 
images uifferent in color are transferred in Idyera to 
form a multicolor image thereon, and from which the 
multicolor image is transferred onto transfer medium; 
a drum cleaner 218 for cleaning the toner particles 
remaining on the peripheral surlace of the 
photosensitive drum 213; a secondary transfer roller 
219 for transferring the multicolor image (combination 
of toner images) from the transfer belt 217 onto the 
transfer medium; a belt cleaner* 220 for removing the 
toner particles remaining on the transfer belt 217; 

etc*_ „ .. , . . 

Disposed upstream of the image forming 
portion 202 is a pair of registration roller 221 which 
rectifies the recording medium in attitude and 
position, and releases the recording medium with such 
timing that assures that the arrival of the toner 
images on the recording medium at a predetermined 
point Synchronizes with the arrival of the recording 
medium thereat. Disposed downstream of the image 
forming portion 201 are: a transfer conveyance 
apparatus 222 for conveying the transfer mediuiii S 
after the transfer of the toner images onto the 
recording medium S; a fixing apparatus for fixing the 
unfixed toner images on the transfer medium S to the 
transfer medium S; a pair of discharge rollers 205 for 



discharging the transfer medium S from the main 
assembly 200 of the image forming apparatus, after the 
fixation of the toner images Lo the transfer medium S; 
etc • 

Next,, Lhe operation of the image forming 
apparatus will be described. 

As a signal for feeding the recording medium 
S is outputted from Lhe unshown controlling apparatus 
with which the main assembly 200 is provided,, a sii^gie 
or a plurality ol transfer mediums S are fed into the 
main assembly 2O0 from the cassettes 210 or 211, or 
manual feeder tray 212. Meanwhile, the light 
projected from the light source 207a onto the original 
D on the original placement platen 206 and reflected 
by Lhe original is read and converted into electrical 
signals by the CCD unit 207b„ The electrical signals 
are converted into a beam of laser lighL which 
reflects the electrical signals, and is projected onto 
the peripheral surface of the photosensitive drum 213, 
the peripheral surface of the photosensitive drum 213 
has been charged in advance by the primary charging 
device 214. Therefore, as the peripheral surface of 
the photosensitive drum 213 is exposed to this beam of 
laser light, an electrostatic latent image is formed 
on the peripheral surface of the photosensitive drum 
213. Then, the electrostatic latent image is 
developed by the black developing device 203, or one 
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of the plurality ol developing devices 215 lie Id in Lhe 
developmeiiL rotary 201 , into an image formed of the 
toner (toner image) of a spec! Tic color. 

Alter the formation of a Loner image on the 
peripheral surface of the photosensitive drum 213, the 
toner image is adjusted by the post-image formation 
charging device 216, and then, is transferred onto the 
transfer belt 217, in the transfer station - When the 
multicolor image forming apparatus is in the color 
mode, the transfer belt 217 is rotated one full turn, 
with the toner image kept untouched on the transfer 
belt 217, in order to allow the next Loner image to be 
transferred in layers onto the first toner image on 
the transfer belt 217- Meanwhile, the development 
rotary 201 is rotated in the direction indicated by an 
arrow mark a Lo place the developing device to be used 
for Lhe formation of the next toner image, in the 
position in which the developing means of the 
developing device is placed virtually, or actually, in 
contact with the peripheral surface of the 
photosensitive drum 213, preparing the image forming 
apparatus for the formation of the next toner image. 
As will be evident from the above description, when 
the image formixig apparatus is in the full -color mode, 
the sequence comprising the electrostatic latent image 
formation step, development step, and transfer step is 
repeated until the formation of a predetermined number 



of Loner images necessary to form a single lall-coloi 
image is completed - 

The transfer medium S fed from the recording 
medium feeding portion 209 is rectified in attitude by 
trie pair of registration rollers 221, if it was fed 
askew. Then, it is released, with predetermined 
Liming, to be conveyed to the image forming portion 
202* Then, the Loner images are transferred onto the 
recording medium S by the secondary transfer roller 
219. Thereafter, the recording medium S is separated 
from the transfer belt 217, and is conveyed by the 
transfer conveyance apparatus 222 to the fixing 
apparatus 204, in which Lhe unfixed toner images on 
the transfer medium S is permanently fixed by the heat 
and pressure from the fixing apparatus 204. After the 
fixation, the recording medium S is discharged by the 
pair of discharge rollers 205 from the apparatus main 
assembly 200. 

As described above, the recording medium S 
fed into the main assembly 200 from the recording 
medium feeding portion 209 is discharged from the main 
assembly 200 after the formation of a multicolor image 
on the recording medium 3- 

Referring to Figure 1, the developing 
apparatus is structured so that the yellow (Y) 
developing device 215Y, magenta (M) developing device 
215K, and cyan (C) developing devipe 215C are held in 



the development rotary 201 , in the lis Led order, in 
terms of the rotational direction of the rotary 201, 
so thai they are used for development in this order. 
In this embodiment, the rotational direction of the 
development rotary 201 is coualerclockwise as seen 
from the front side of the main assembly 200 . 
However, the rotational direction of the development 
rotary 201 should he determined based on the 
positional relationship between the developing device 
215 and photosensitive drum 213, the development 
condition, etc. In other words, the rotational 
direction of the development rotary 201 does not need 
to be limited the abovemen Lioned direction, which is 
obvious. 

As for the removably mount able developer 
supply containers (Figure 2) which will be described 
later in detail, they are internally and stationarily 
held along with the corresponding developing devices 
2ibY, 215M, and 215C, by the development rotary 201. 
Each developer supply container 1 is structured so 
that as it is orbitally moved by the rotation of the 
development rotary 201 about the axial line ol the 
rotary 201 during image formation, the developer in 
the developer supply container is conveyed therein and 
is discharged therefrom . 

Further, each developer supply container is 
structured so that it can be easily replaced by 
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temporarily stopping Lhe rotation or the development 
rotary 201 , as it become necessary, for example, if 
Lhe amount or Lhe developer in the developer supply 
container has reduced to a critical level. 
5 As Tor the developer conveyance in the 

developer supply container 1, Lhe developer supply 
container 1 is sLructured so Ilia L as the developer 
rotary 201 is rotated, Lhe developer in the developer 
supply con Lainer 1 is conveyed toward Lhe developer 

10 outlet located at one of Lhe lengthwise ends of the 
developer supply container 1- With the provision oX 
this structural arrangement , the developer can he 
supplied, as necessary, Ira™ developer supply 
container 1 to the corresponding developing device 

15 through Lhe joint between the abovemenLioxied developer 
outlet of Lhe developer supply container 1 and the 
developing device 215. 

(Structure of Developer Supply Container) 

Referring to Figure 2, designated by a 

20 referential number 1 is a developer supply container, 
in the first embodiment of the present invention , 
which is hollow and cylindrical. This developer 
supply container 1 comprises a container proper 2, a 
shutter 3, a sealing member 4, a knob 5, etc. 

25 (Container Proper) 

Next, referring to Figure 3, the structure of 
Lhe container proper 2 of the developer supply 



container 2 will be described. Figure 3(A) is a front 
view of trie container proper 2 of the developer supply 
container 1 , and Figure 3(B) is a sectional view 
thereof, parallel to the front panel of the main 
assembly 200 of trie imaya forming apparatus. Figure 
3(C) is a perspective view of the container proper 2, 
and Figure 3(D) is a phantom perspective view of the 
container proper 2, the internal members of which are 
contoured by broken lines. 

The container proper 2 is provided with a 
developer outlet 2a, a simLLer guide 2b, a knob yuide 
2c, a set of conveyance ridges 2d-l as a developer 
conveying means, and a set of conveyance ridges 2d-2 
ciS a developer conveying means. 

The shape of the cross section of the 
container proper 2 is optional. In other words, it 
may be of any shape as long as the shape makes i t 
possible to make effective use of the limit ixiternal 
space of the rotary in order to maximize the amount by 
which developer is s tor able in the container proper . 2. 
The container proper 2 of the developer supply 
container 1 in this embodiment is shaped so that its 
sectional view perpendicular to the lengthwise 
direction of the container proper 2 becomes non- 
circulcir . More specifically, it is roughly in the 
form of a triangular pillar as shown in Figure 3. 
Further, the developer supply container 1, in this 
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embodiment , which is to be mounted in the developer 
rotary 201 is roughly in the form of a pipe, the 
length of which is roughly equal to Lhe dimension of 
the image formation range ol the main assembly 
5 (development range of developing device) in terms of 
the direction perpendicular Lo the recording medium 
conveyance direclion. 

Shaping the container proper 2 so that the 
contour Of its cross section becomes non-circular 

10 makes it possible to make more efficient use of the 
limited internal space of the rotary in which the 
developer supply container 1 is removably mounted. In 
other words, it makes it possible to increase the 
amount by which each of the plurality of developer 

15 supply containers 1 identical in shape can hold 
developer. 

In this embodiment, the container proper 2 is 
essentially formed of two sections: top and bottom 
sections 2-1 and 2-2 (Figures 4 and 5). The two 

20 sections are separately molded of resin, and are 

ul trasonically welded to each other without leaving 
any gap at the welding seam. 

The developer outlet 2a is in one of the side 
walls of the container proper 2, and is located near 

25 one of the lengthwise ends of the container proper 2. 
The developer in the container proper 2 is discharged 
from the developer outlet 2a into the developing 
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device 215 of the apparatus main assembly 200 through 
the joint between the coriLainer proper 2 and 
devel op i ng devi ce 215, 

The portion of the container proper 2 having 
5 the developer outlet 2a is the side wall of Lhe 
container proper 2 , which will he next to the 
peripheral portion of the rotary positioned virtually 
and parallel thereto after the mounting of the 
developer supply container 1 into the rotary, as 

10 described above* Thus, as the development supply 

container is positioned by the rotation of the rotary 
so that the developer outlet 2a faces downward, the 
developer in the container proper 2 naturally Tails 
(discharges) from the developer supply container 

15 through the developer OuLIet 2a. Therefore, the 

developer container in this embodiment is smaller in 
the amount of the developer in a developer which 
cannot be discharged therefrom than a developer supply 
container, _ in accordance with the prior art, having 

20 its developer outlet in one of the lengthwise end 

Well i S - 

Also, the developer supply container 1 in 
this embodiment is smaller, in the extent of the 
soiling of the image forming apparatus resulting front 
25 the scattering of the developer, than a developer 
supply container, the developer outlet 2a of which 
extends from one lengthwise end of the container 



proper 2 to the other. 
(Developer Conveyance Ridges) 

The configuration of the meaiis for coiweying 
the developer in the container proper 2 toward Lhe 
developer outlet 2a ol the container proper 2 is 
optional. For example, Lhe means for conveying the 
developer in the container proper 2 may in the form 

of a spiral groove, a spiral ridge, or Lhe like- In 
terms of the developer conveyance efficiency, Lhe 
means for conveying Lhe developer in the container 
proper 2 is desired to be structured as in this 
embodiment . Next, Lhe means, in this embodimen L , for 
conveying the developer in Lhe container proper. 2 will 
he described in delail. 

Incidentally, the direction in which the 
developer in the developer supply container 1 is 
conveyed by the developer conveying means is roughly 
parallel to the lengthwise direction of the developer 
Supply container 1* 

The container proper 2 is provided with a two 
sets of developer conveyance ridges for conveying the 
developer in the container proper 2 to Lhe developer 
outlet 2a, The developer conveyance ridges are on the 
internal surfaces of the container proper 2. More 
specifically, a set of developer conveyance ridges 2d- 
1 is on the internal surface of the aforementioned top 
section 2-1 of the container proper 2, and a set of 



-20- 

developer conveyance ridges 2d-2 is on internal 
surface of the bottom section 2-2 of the container 
proper 2, The rotational direction of the developer 
supply container 1 is Lhe direction indicated by an 
arrow mark in Figure 4. 

The developer conveyance ridges 2d-l of the 
top section 2-1 and Lhe developer conveyance ridge 2d- 
2 of the bottom section 2-2 are tiled so that their 
lengthwise ends on the developer outlet side trail 
their opposite lengthwise ends when the developer 
supply container 1 is rotated. 

Referring to Figure 5, the angle Y of the 
developer conveyance ridges 2d-l and 2d-2 relative to 
the rotational axis of the developer supply container 
1 is desired to be in the range of 20° - 70°, 
preferably, 4G a - 50° . In this embodiment, the angle 
Y" of the developer conveyance ridges 2d-i and 2d-2 
relative to the rotational axis of the developer 
supply container 1 is 45 

If the angle Y of the developer conveyance 
ridges 2d-l and 2d- 2 is no more than 20°, it is 
difficult for the developer to slide downward on the 
developer conveyance ridges; in other words, the 
developer conveyance ridges do not efficiency convey 
the developer. On the other hand, if it is no less 
than 70°, it requires a greater number of developer 
conveyance ridges to convey the developer from one 
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lengthwise end of the developer supply contairisr 1 to 
the other, reducing the internal space of tlie 
developer supply container 1 . 

This is why the angle Y of the developer 
conveyance ridges 2d-l and 2d-2 is desired to be in 
the range of 20° - 70 " , preferably, 40° - 50*", in 
order Lo satisfactorily convey the developer in the 
developer supply container 1 * 

Each of the developer conveyance ridges 2d-l 
ol the top section 2d-l of the container proper 2 and 
each of the developer conveyance ridges 2d-2 of the 
bottom section 2-2 of the container proper 2 are in 
the loriii of such a flat and narrow rect angular plate 
(in the lorm which appears as a straight line in the 
drawing), as shown in Figure 5, that has no undercut 
as seen from the directions in which the molds of the 
top and bottom sections 2-1 and 2-2 of the container 
proper 2 are to be removed when forming the top and 
bottom sections 2-1 and 2-2. This simplifies the 
structure of the metallic molds for the top and bottom 
sections 2-1 and 2-2 of the container proper 2, 
reducing thereby the manufacturing cost of a developer 
supply container - 

The positional relationship between the set 
of developer conveyance ridges 2-1 ol the top section 
2-1 of the container proper 2 and the set of the 
developer conveyance ridges 2-2 ol the bottom section 
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2-2 of the conLainer proper 2 is as shown in Figure 5. 
In other words, the two sets of developer conveyance 
ridges 2d are placed offset relative to each other in 
terms of the develop conveyance direction. Thus, in 
5 terms of the direction perpendicular to the developer 
conveyance direction, the intervals of the developer 
conveyance ridges 2d-l of the top section 2-1 align 
with the developer conveyance ridges 23-2 of the 
bottom section 2-2, one for one, and the intervals of 

10 the developer conveyance ridges 2d-2 of the bottom 

section 2—2 align with the developer conveyance ridges 
2d-l of the top section 2-1; in other words, the 
developer conveyance ridges 2d-l and developer 
conveyance ridges 2d- 2 partially overlap with each 

15 other in terms of the direction perpendicular to the 
developer conveyance direction. The amount i>y which 
the two sets of developer conveyance ridges partially 
overlap with each other is designated by a referential 
symbol X in Figure 5. With the provision of the above 

20 described structural arrangement , as a given developer 
supply container 1 in the rotary is orbitally moved by 
the rotation of the rotary about the rotational axis 
of the rotary, it is assured that the developer in the 
developer supply container 1 is conveyed to the 

25 developer outlet 2a by the developer conveyance ridges 
2d-l and 2d- 2 of the top and bottom sections 2-1 and 
2-2, respectively, of the developer supply container 1 
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wjiile being moved back and forth between the set of 
developer conveyance ridges 2d-l and the set: of 
developer conveyance ridges 2d-2 . Therefore, the 
problem that a developer supply container is reduced 
in developer conveyance performance because the 
developer slips through the intervals of Lhe developer 
conveyance ridges does noL occur. Further, there is 
an additional benefit that the developer is increased 
in fluidity by the aforementioned overlapping portions 
of the developer conveyance ridges (end portions of 
developer conveyance ridges, which overlap with end 
portions of the developer conveyance ridges on 
opposite section of developer Supply container). 

As described above, in this embodiment, the 
container proper 2 ol Lhe developer supply container I 
is provided wiLh Lhe set of developer conveyance 
ridges 2d-l, which is placed on the internal surface 
of the top section of Lhe container proper 2, and Lhe 
seL of developer conveyance ridges 2d- 2/ which is 
placed on the internal surface of the bo L Loin section 
of the conLainer proper 2* Further, the set of Lhe 
developer conveyance ridges 2d-l and the set of the 
developer conveyance ridges 2d-l are positioned offset 
relative to each other in terms of the developer 
conveyance direction, so that the range in which the 
developer in Lhe developer supply container 1 is 
conveyed by the set of developer conveyance ridges 2d- 



-24- 



1 and the range in which "the developer is conveyed try 
the set ox developer conveyance ridges 2d-2 overlap 
wlLh each other in terms of the direction 
perpendicular to the rotational axis of the rotary, 
5 Therefore, even if the developer in the developer 

supply container 1 is agglomerated and/or compacted 
because of the vibrations to which the developer 
supply container 1 is Subjected during transportation, 
the harsh environment in which the developer supply 

10 container 1 may he left or stored unattended, and the 
like reasons, the developer* in the developer supply 
container 1 is loosened, being enabled to be smoothly 
discharged through the developer outlet 2a, because it 
is moved back and forth between the two sets of 

15 developer conveyance ridges while it is conveyed 
toward the developer outlet 2a by the two sets of 
developer conveyance ridges, as the developer supply 
container 1 is rotated by being orbi tally moved by the 
rotation of the rotary. 

20 As for the positional relationship between 

the pair of developer conveyance ridges 2d-2 of the 
bottoiu section 2-2 of the container proper 2, 
positioned next to the developer outlet 2a of the 
bottom section 2-2 in a manner to sandwich the 

25 developer outlets 2a, and the developer outlet 2a, the 
pair of developer conveyance ridges 2d-2 are 
positioned so that after the developer in the 



-25- 



developer supply container 1 is conveyed to the 
lengthwise end of the developer- supply container i , 
where the developer outleL 2 a is 1 oca Led # the 
developer is partially guided to the downstream side 
of the developer outlet 2a in terms of the rotational 
direction of the developer supply container 1. In 
other words, not all of the developer is discharged 
through the developer outlet 2a after' it is conveyed 
to the developer outlet 2a. The portion of the 
developer, which was not discharged through the 
developer outlet 2a during the first rotation of the 
developer supply container 1 is returned to the 
upstream side of the developer outlet 2a by the 
rotation of the developer supply contaixier 1 , and 
mixes with the next body of developer having just been 
conveyed to the adjacexicies of the developer outlet 
2a, Then, the mixture ol the part of the lirst body 
pi developer delivered to the adjacencies of the 
developer outlet 2a and the second body of developer 
delivered to the adjacencies o£ the developer outlet 
2a is partially discharged through the developer 
outlet 2a, The rest is guided to the downstream side 
of the developer outlet 2a, and is returned to the 
upstream side of the developer outlet 2a by the 
rotation of the developer supply container 1, mixing 
into the next body of developer. This process is 
repeated until virtually the entirety of the developer 



iii Lhe container propei 2 Is consmued. In other 
words, as a give body of Lhe developer in Lhe 
container proper 2 is conveyed Lo the developer outleL 
2a r the given body ol developer is partially tumbled 
5 in the developer supply conLainer 1, and while it is 
tumbled, it is stirred, being thereby loosed, by the 
developer conveyance ridges 2d on the in Lemal walls 
o£ the developer supply container 1. Therefore, the 
body ol developer in the adjacencies of the developer 

10 outlet 2a is always Kept fluid- Therefore, the 

developer in the container proper 2 does not become 
compacted in the adjacencies of the developer outlet 
2a. Thus, the problem that the developer ouLleL 2a is 
plugged up by the developer as the developer is 

15 conveyed Lo the developer outleL 2a does not occur. 

Since Lhe body of developer in the 
adjacencies of the developer outlet 2a remains loose 
by being constantly stirred, a part of it is always 
smoothly discharged through the developer outlet 2a. 

20 Further, when the developer in the developer supply 

container 1 is discharged into the developing device 1 
through the developer outleL 2a while going through 
Lhe above described process, it more easily mixes with 
the developer in Lhe developing device. The above 

25 described sLrucLural arrangement for a developer 

supply container is particularly beneficial when Lhe 
developing device 1 is designed Lo use such developer 
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that is a mixture ol Loner and carrier, because the 
easier for toner to mix with carrier, the raster and 
more uniformly the toner is electrically charged. 

Incidentally, the developer conveying 
internal means of the container proper 2 does not need 
Lo he limited Lo the above described one. For 
example, the developer supply container 1 may he 
provided with a single or plurality of internal 
plates, which extend in the lengthwise direction of 
the developer supply container 1 and have a plurality 
of tilted ridges, so that as the development rotary is 
rotated, the developer in the developer supply 
container is conveyed toward the developer outleL of 
the developer supply container by the combination of 
the internal plates and tilted ridges thereon. 
(Partitioning Wall) 

Relerring to Figures 4 and 5, the top section 
2-1 of the container proper 2 is provided with a 
partitioning wall 2e, as a developer movement checking 
member, for preventing the developer in the container 
proper 2 from moving in the direction opposite to the 
normal developer conveyance direction. The developer 
movement checking member is positioned on the upstream 
side of the developer outlet 2a, next to the developer 
outlet 2a. It is provided for preventing the problem 
that as the developer outlet 2a faces upward due to 
the rotation of the rotary 201, a part of the 
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developer having fallen into the container proper 2 
falls back into the container proper 2 and flows 
therein in Lhe direction opposite to the direction in 
which the developer is conveyed by the set of 
developer conveyance ridges 2d-l and set of developer 
conveyance ridges 2d-2 . The partitioning wall 2e is 
one of the integral parts of the Lop section 2-1 of 
the container proper 2, and is integrally formed 
therewith. 

In this embodiment, the partitioning wall 2e 
projects perpendicular to the internal surface of the 
top section 2—1, and extends in the direction 
perpendicular to the direction in which the developer 
is conveyed by the developer conveyance ridges 2d- 1 
and 2d-2 (direction roughly perpendicular to the 
lengthwise direction o£ developer supply container 1). 
The partitioning wall 2e is formed as one of the 
integral parts of the top section 2-1 of the container 
proper 2 „ It will be described later in more detail. 
(Method for Manufacturing Container Proper of 
Developer Supply Container) 

A developer supply container is formed in two 
or more sections by injection molding, extrusion 
molding, blow molding, or the like, and the two or 
more sections are welded or glued together to yield 
the developer supply container. The developer supply 
container 1 in this embodiment is made using the 
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f oil owing me L hod. Thai: is, lirst, the top arid bottoai 
sections 2 — 1 and 2—2 are separately molded by 
injection molding, and then, they are welded together 
by an ultrasonic welder. The material for the 
5 developer supply container 1 in this embodiment it? 
shock resistant polystyrene. However, the material 
Tor the developer supply container 1 may be different 
from that used in this embodiment. 
(Shutter) 

10 Referring to Figure 2, the shutter 3 

comprises a shutter proper, and a pair of guiding 
portions which are U-shaped in cross section. The 
shutter proper is an arcuate plate, the curvature of 
which matches the curvature of the wall of the 

15 container proper 2 having the developer outlet 2a. 

The guiding portions are attached to the two edges of 
the shutter proper, one for one, which are 
perpendicular to the lengthwise direction of the 
container proper 2. The two guiding portions engage 

20 with the two shutter guides 2b, one for one, which are 
extended parallel to the circumferential direction of 
the rotary. Therefore, the shutter 3 can be moved 
along the external surface of the wall of the 
container proper 2 having the developer outlet 2a, in 

25 the circumferential direction of the rotary. 

There is a sealing member 4 between the 
shutter 3 and container proper 2. The sealing member 



4 seals the developer outlet 2a by being compressed 
against Liie container proper 2 by the shutter 3- 
(Method Tor Manufacturiag Shutter) 

The material for the shutter 3 is desired to 
lie plastic, and the method Tor manufacturing the 
shutter 3 is desired to he injection molding. 
However, they may be different from the plastic and 
injection molding. The material lor the shutter 3 is 
desired to he a substance having a certain amount or 
rigidity. In this embodiment, the shutter 3 is 
injection molded of highly slippery ABS. 
(Sealincj Member) 

Referring to Figure 2 / the sealing member 4 
is placed on the container proper 2 in a manner of 
surrounding the developer outlet 2a of the container 
proper 2, It seals the developer outlet 2a by being 
compressed by the container proper 2 and shutter 3 . 
The material for the sealing raembex" 4 is optional; one 
ol the various kxiown foamed materials or elastic 
materials can be used. In this embodiment, foamed 
ur ethane is used. 
(Knob) 

Referring to Figure 2, the knob 5 comprises a 
knob proper and a cylindrical portion. The 
cylindrical portion has double walls (unshown) . The 
external wall of the cyl index' has a gear portion cut 
across the peripheral surface thereof, and the 
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internal wall of the cylinder lias claws which engage 
with, the circular pro jec Lions of the lengthwise end or 
the container proper 2. The knob 5 is attached Lo the 
front end of the container proper 2 by these claw so 
5 that il can be rotated back and forth in the 

circumferential direction of the container proper 2. 
In this euibodiment, the knob 5 also is formed of 
impact resistant polystyrene by injection molding. 
The configuration of Lhe developer supply 

10 container 1 removably mount able in the rotary does not 
need to be -limited to the above described one (first 
embodiment). For example , it may be such a 
configuration as tnat of the developer supply 
container in the second embodiment of the present 

15 invention, which will be described later. 

(Mounting ol Developer Supply Container into Image 
Forming Apparatus) 

Next, the mounting of the developer supply 
container in this embodiment into an image forming 

20 apparatus, and the operation of the developer supply 
container 1 in the image forming apparatus, will be 
described. 

First, the developer supply container 1 is to 
be inserted into the rotary of the image forming 
25 apparatus main assembly, with the knob 5 (developer 
outlet side! facing frontward- 
Next, the knob 5, which is on the frond side 
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of the container proper 2, is to i>e rotated by a 
predetermined angle in the direction indicated by an 
arrow mark, by holding the knob proper. As the knob 
is rotated, the rotation o£ the knob 5 is transmitted 
by the above described gear of the knob 5 to the geax 
of the shutter 3 through the gear(s) on the main 
apparatus side. As a result, the shutter 3 is opened 

The position in the image forming apparatus, 
into which the developer supply container 1 is to be 
mounted, and the method for mounting the developer 
supply container i into the image forming apparatus, 
do not need to be limited to the above described ones 
they are optional, and may be selected in accordance 
with the structure ol the main assembly of the image 
forming apparatus . 

The developer supply container 1 is mounted 
in the rotary so that it remains stationary relative 
to the rotary. It is orbital ly moved by using the 
rotation ox the rotary. Therefore, it is unnecessary 
to provide the developer supply container I with the 
structure for rotational ly driving the container 1. 
In other words, this embodiment makes it possible to 
reduce the cost of the developer supply container 1 , 
as well as the cost of the main assembly of an image 
forming apparatus . 
(Operation) 

NexL, referring to Figure 6, what occurs in 
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the developer supply container 1 as the rolary 
(development rotary) 201 is rotated will be described. 

First, Lite structure and operation of the 
rotary 201 will be described with reference to Figure 
6. The internal space of the rotary 201 shown in 
Figure 6 is divided in three sections, in which three 
color developing devices 215Y, 215M, and 215c, and 
three developer supply containers 1 roughly triangular 
in cross section, are held one for one. 

The rotary 201 is structured so that in order 
to switch a given developing device 215 with the 
developing device 215 next in line in Lhe image 
formation sequence, the rotary 201 is to be rotated 
120° in the counter clockwise direction of the 
drawing. In this embodiment, the position 7a in the 
drawing is the position in which a given developing 
device 215 opposes the photosensitive drum. 
Hereinafter, this position 7a will be referred to as 
"development station 7a M . Further, the rotary and 
juain assembly of the image Terming apparatus are 
structured so that the force for driving the developer 
conveyance portion 9a and development sleeve 9b of the 
developing device 215 can be transmitted to the 
driving conveyance portion 9a and development sleeve 
9b only when the developing device 215 is in the 
development station 7a* When a developing device 215 
is in the positions other than the development station 



7a, it does not operate; the developing devices 215 
which ax;e in the positions 7b and 7c in the drawing, 
dc not operate. 

The developer supply container 1 may he 
mounted or dismounted when it is in any of the three 
positions 7a, 7b, and 7c. However, it is preferable 
that the developer supply container 1 is mounted or 
discounted in the positions other than the development 
station 7a, The most preferable position is the 
position 7c, because when the developer supply 
container 1 is in the position 7c, the developer 
outlet 2a faces upward. In this embodiment, the 
developer supply container 1 is mounted or dismounted 
in the position 7c. 

Next, the movement of the developer in the 
developing device 215, which occurs when the 
developing device 215 is in the development station 
7a.-. will be described. There is an intermediary 
developer chamber 8 between the developing device 215 
and developer supply container 1- The intermediary 
developer chamber 8 catches the developer as the 
developer is discharged from the developer supply 
container 1 and temporarily holds it. There is a 
developer conveying member 8a in the intermediary 
developer chamber 8. As the developer conveying 
member 8a is rotated for a predetermined length of 
time, the developer in the intermediary developer 
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chamber 8 is supplied to the developing device 215. 

The amount: of the developer in the 
intermediary developer chamber S reduces as the 
developing device 215 is operated in the development 
5 station 7a. As the amount of the developer in Lhe 
intermediary developer chamber 8 reduces, the 
developer in the developer supply container 1 
immediately falls, due to its owii weight, into the 
intermediary developer chamber 8 through the developer 

10 outlet 2a; the intermediary developer chamber 8 is 

supplied with the developer from the developer supply 
container 1 - 

As described above, when a given developing 
device 215 is in the development station 7a f the 

15 developer supply container 1 connected to this 
developing device 215 is oriented so that its 
developer outlet 2a faces downward, that is, the 
direction in which gravity works, allowing therefore 
the developer therein to naturally fall (discharge). 

20 In other words, when the developing device 215 is in 
the development station 7a, in which developer is 
consumed, the developing device 215 is most 
efficiently supplied with the developer from the 
developer supply container 1. 

25 Even if there is not a sufficient amount of 

the developer in the adjacencies of the developer 
outlet 2a of a given developer supply container 1, as 



the rotary 201 is rotaled, the developer in the other 
portions of the internal space of the developer supply 
container 1 is conveyed to the lengthwise end por Lion 
(adjacencies o£ developer outlet 2a) of the container 
proper 2, I>v the functions of the aforementioaeu 
developer conveyance ridges • Therefore, fry the Lime 
the developer supply contaixier 1 is returned to the 
development station 7a by a full rotation of the 
rotary 201, the amount of the developer in the 
adjacencies of the developer outlet 2a becomes large 
enough to supply the intermediary developer chamber 8 
with a sufficient amount of the developer* 

The position in which the developer outlet 2a 
of the developer supply container 1 is to be placed in 
the development station 7a is desired to l>e directly 
above the intermediary developer chamber 3. However, 
it does not need to be, for the following reason. 
That is, even if the position in which the developer 
outlet 2a of the developer supply container 1 is 
placed in the development station 7a is such a 
position that does not allow the developer to free 
fall from the developer supply container 1 into the 
intermediary developer chamber &, there is always one 
point in time at which the developer outlet 2a comes 
directly above the intermediary developer chamber 8, 
while the rotary is rotated one full turn* Therefore, 
the developer in the developer supply container 1 is 



allowed to free fall Into the intermediary developer 
chamber 8 at this point in time while Lhe rotary is 
rotated, even if the position in which the developer 
outlet 2a of the developer supply container 1 is 
placed in the development station 7a is such a 
position that does not allow the developer in the 
developer supply container 1 to Xree fall into Lhe 
intermediary developer chamber 8. 

In this embodiment, after the lorraation of 
every two A4 copies or a single A3 copy, the rotary is 
rotated by 120° to switch the developing device- The 
length of time it takes to rotate the rotary to switch 
the developing device is roughly 0.3 second, and the 
length of time the developing device is kept in the 
development station 7a is roughly 1.2 second. The 
peripheral velocity at v^ixlcli the rotary is rotated is 
roughly 0.7 m/sec The diameter of the rotary is 145 
ram. 

incidentally, the developer to be stored in 
the developer supply container 1 in this embodiment 
may be pure toner, or mixture of toner and carrier. 

Next, referring to Figure 7, the partitioning 
wall 2e in this embodiment will he described in 
detail . 

Occasionally, the developer having fallen 
into the intermediary developer chamber 8 through the 
developer outlet 2a partially flows back into the 
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developer supply container 1 when tile developer outle 
2a is made to lace roughly upward, as shown in Figure 
7, by the ro La Lion of the rolary. If this phenomenon 
occurs, the amount by which Lhe developer is supplied 
from the developer supply container i to the 
developing device 215 reduces, creating the 
possibiliLy that the developing device 215 cannot he 
reliably supplied with a necessary amount of Lhe 
developer • This phenomenon is more likely to occur 
when the amount ol Lhe developer in the developer 
supply container 1 is smaller than a cer Lain value. 

Thus, in order Lo prevent this phenomenon, 
the developer supply container 1 is provided with a 
partitioning wall 2e as a member for preventing the 
developer having flowed back from the inLermediary 
developer chamber 8 into Lhe container proper 2 
through the developer outlet 2a while the developer 
outlet 2a is facing upward during Lhe rotation ol Lhe 
rotary, from moving in the direction opposiLe to the 
direction in which the developer in the developer 
supply container 1 is conveyed by the developer 
conveyance ridges 2d-l and 2d-2. The partitioning 
wall 2e is placed on the inLernal surface of the top 
section 2-1 of the container proper 2, being 
positioned to oppose the developer outlet 2a of Lhe 
bottom section 2-2 of the container proper 2, With 
the provision of this partitioning wall 2e, Lhe 



developer having flowed back into the developer supply 
container- 1 as described above is at least partially 
prevented froiii being dispersed in the container proper 
2 ♦ The portion ol the developer having flowed back 
into the developer supply container 1, which was 
prevented from being dispersed in the container proper 
2, is temporarily held in the temporary storage 2f 
(Figure 7). Then, it is discharged again from the 
developer outlet 2a, along with the developer having 
been guided to Lhe adjacencies ol the developer outlet 
2a by the developer conveyance ridges, as the 
developer supply container 1 is orbi tally moved by the 
rotation of the rotary- 

The parLitioning wall 2e also contributes to 
the prevention of the problem that as the developer 
supply container 1 is orbitally moved by the rotation 
of the rotary, the developer having been guided to the 
downstream side of the developer outlet 2a, in terms 
of the rotational direction of the developer supply 
container 1, by the pair of the developer conveyance 
ridges 2d— 2 which are the developer conveyance ridges 
closest to the developer outlet 2a among the plurality 
of developer conveyance ridges 2d-2 of the bottom 
section of the container proper 2 having the developer 
outlet 2a, is dispersed in the developer supply 
container 1 by the rotation. 

With the provision of the above described 
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structural arrangement, even after the amount of the 
developer in the developer supply container 1 become 
small, the developing device 215 can be reliably 
supplied with a proper amount of developer. In other 
words, the developer supply container I is enabled to 
reliably discharge the developer at a proper rate from 
the very beginning ol its first time usage to the 
virtual end of its service life. 

Also with the provision of the above 
described structural arrangement, the developer supply 
container 1 is smaller, in the amount or the developer 
in a developer supply container 1, which cannot b<* 
discharged from the developer supply container i r and 
the amount ol the developer in the developer supply 
container, which remains adhered to the internal 
surface of the developer supply container 1, than a 
developer supply container in accordance with the 
prior art. In other words, in the case of tiie 
developer' supply container 1 in this embodiment, 
virtually the entirety ol the developer in the 
developer supply container 1 can be discharged . 

Further, the developer outlet of the 
developer supply container 1 in this embodiment is not 
blocked by the developer in the developer supply 
container 1 regardless of the environment in which the 
developer supply container 1 is used. 

Further, the partitioning wall 2e can be 



Termed as an integral part of the top section 2-1 of 
the container proper 2, making it possible, wi tliout 
cost increase , to stabilise the rate at which the 
developer is discharged therefrom, arid to reduce the 
amount of the developer which cannot be discharged 
Lherelrom. 

In terms of the axial direction of the 
rotary, the partitioning wall 2e is desired to he 
positioned in the adjacencies of the developer outlet 
2a through which the developer in the developer supply 
container i falls because of its own weight, I£ the 
distance between the partition wall 2e and the 
developer outlet 2a in terms of the axial direction of 
the rotary is greater than a certain value, the 
partitioning wall 2e is not effective because even if 
it prevents the developer from flowing back Irum the 
developing device to the developer supply container, 
it is smaller in the amount by which it guides the 
developer having flowed back, to the developer outlet 
2a. The partitioning wail 2e is positioned so that it 
does not interfere with the developer conveyance by 
the developer conveyance ridges 2d-2 of the bottom 
section 2-2 of the container proper 2. 

Further, the partitioning wall 2e is formed 
roughly perpendicular to the direction in which the 
developer in the container proper 2 is conveyed to the 
developer outlet 2a, In other words, it is simple in 



-42- 



structurs. Therefore, the developer having flowed 
back into -the developer supply container 1 f rom the 
developing device 215 is at least partially prevented 
from being dispersed in the container proper 2, and is 
quickly supplied again to the developing device 215, 
making it possible to always supply the developing 
device 215 with a proper amount of the developer from 
the developer supply container 1 r from the beginning 
of the first time usage of the developer supply 
container 1 to the virtual end of its service life. 
(Experiments) 

An experiment was carried out to compare the 
developer supply container in the first embodiment to 
a developer supply container which is the same as the 
developer supply container in the first embodiment 
except for the lack of the partitioning wall 2e. The 
developer supply container in the first embodiment was 
380 mm in length and roughly 470 cc in internal 
volume - 

The developer conveyance ridges 2d-l and 2d-2 
Of the developer supply container 1 shown in Figure 4 
were 5 mm in height. The number of the developer 
conveyance ridges 2d-l of the top section 2-1 of the 
container proper 2 was 7 and that of the bottom 
section 2-2 of the container proper 2 was 8. The 
amount of the overlap (X in Figure 5) between a given 
developer conveyance ridge 2d-l of the top section of 
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the coiilainer proper 2 , and the developer conveyarice 
ridge 2d-2 ox Lhe bottom section 2-2 of the container 
proper 2 located in the direction perpendicular to the 
lengthwise direction of the container proper 2, was 5 
5 mm. As for the size or the developer outlet 2a, it 
was 15 jnm in the axial direction of the container 
proper 2, and 10 mm in the direction perpendicular to 
the axial direction of the container proper 2. 

The developer supply container 1 in this 

10 embodiment and comparative developer supply container 
were each filled with 180 g of developer, and were 
tested for developer discharge, using a testing jig, 
which is a simplified version of a rotary developing 
apparatus (developing devices were removed from rotary 

15 developing apparatus to make it possible to directly 
measure amount by which developer was discharged from 
intermediary developer chamber). The nuiuber of the 
testing jigs was three (360° ~ 120° = 3). 
(Test Results) 

2G After the virtual depletion of the developer 

in the developer supply containers resulting from the 
discharging of the developer therelroiu, the amount of 
the developer which was remaining in the developer 
supply container 1 having no partitioning wall 2e was 

25 11 g, whereas that in the developer supply container 
1, in the first embodiment, having the partitioning 
wall 2e was 4.5 g. 



Figure 8 is a graph showing the differences 
among the three types of at developer supply container 
different in structure. In this experiment , the 
length of time the developer conveying member Sa of 
the intermediary developer chamber S was rotated was 
set so that the amount by which the developing device 
was supplied with developer per full rotation of the 
rotary became roughly 750 g. Figure 6 suggests thaL 
the provision of the partitioning wall 2a makes it 
possible for the developer in the developer supply 
container to he continuously supplied to the 
developing device at virtually the same rate as the 
rate at which the developer was Supplied at the very 
beginning of the first time usage of the developer 
supply container, even after the amount of the 
developer remaining in the developer supply container 
became rather small . 

In Figure 8 , the developer supply container 
with no partitioning wall is represented i>y the 
combination of solid black squares and dotted lines, 
and the developer supply container in the -first 
embodiment of the present invention is represented by 
the combination of solid black circles and solid 
lines. 

Embodiment 2 

Next, referring to Figures 9 and 10, the 
developer supply container in the second embodiment of 
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Lhe present invention will be described. The 
developer supply container in Litis embodimeuL is a 
modification of the above described developer supply 
container in the first embodiment; the former is 
5 differenL from the la t. Lex in that the latter has an 
improved vetsion of the par Litioning wall 2e in the 
former* 

In terms of general structure, an 
electrophotographic copying machine as an example of 

10 an electrophotographic image forming apparatus in 
which Lhe developer supply container in this 
embodiment is mounted is virtually the same as that in 
the first embodiment described above with reference to 
Figure 1. Thus, the members of the copying machine in 

15 this embodiment, which are the same in function as 

those in the first embodiment will be given the same 
referential symbols as those given in the description 
of the first embodiment, and will not be described 
here. In other words, only the members of the image 

20 forming apparatus different from those in the first 
embodiment will be described. In terms of shape and 
external structure, the developer supply container in 
this embodiment is the same as that in the first 
embodiment . 

25 ( L-shaped Partitioning Wall) 

Referring to Figure 9, the top section 2-1 of 
the developer supply container 1 in the second 



embodiment is provided with an L-shaped partitioniiig 
wall 2g, wliieh is dilferent from the partitioning wall 
2e in the first euubodime.nL in thai it coraprises a 
primary portion 2g-l (development movement controlling 
portiorx) similar to the partitioning wall 2e in Lhe 
first embodiment, and a portion 2g-2, or a barrier 
portion, extending from the upstream end ol the 
primary portion 2g-l, in terms of the rotational 
direction of the developer supply container 1, 
perpendicular to the primary portion 2g-l . The 
partitioning wall 2g is an integral part of the 
developer Supply container 1. 

In the case of the developer supply container 
structure in the first embodiment shown in Figure 7, 
as the developer flows hack from the developing device 
into the developer supply container because of the 
rotation of the rotary, it is temporarily held in the 
temporary storage portion 2JT, being thereby prevented 
by the partitioning wall 2e from being dispersed in 
the developer supply container, and then, it is 
discharged again into the developing device as the 
rotary is rotated- It is possible, however, that 
while the developer in the temporary storage portion 
2f is moved in the rotational direction of the 
developer supply container by the rotation of the 
rotary, it is dispersed again in the developer supply 
container . 



In the second embodiment , therelore, the 
developer Supply container 1 is provided with the 
shaped partitioning wall 2g in order to deal with Lhe 
above described problem Lhe developer supply container 
in the first embodiment has. More specifically, 
referring to Figure 10, the partitioning wall 2g as a 
developer movement controlling member in the second 
embodiment comprises the portion 2g-2 as a barrier 
portion, in addition Lo the primary portion 2g-l 
equivalent to the partitioning wall 2e in the first 
embodiment. The barrier portion 2g-l prevents the 
developer having flowed back into the container proper 
2 of the developer supply coxitainer 1 through the 
developer outlet 2a while the developer outlet 2a is 
directed upward by the rotation of the rotary, from 
moving in the rotational direction of the developer 
supply container 1 along the internal surface of the 
container proper 2 as the rotary is rotated. The 
barrier portion Zg-2 extends from one end of the 
primary portion 2g-l. It also is an integral part of 
the top section 2-1 of the developer supply container 
1, as is the primary portion 2g-l, equivalent to the 
partitioning wall 2e in the first embodiment, of the 
partitioning wall 2g_ 

Next, referring to Figure 10, the effect of 
the shaped partitioning wall 2g will be described. 

Referring to Figure 10, as the developer 
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supply container 1 is orbi tally movad by the rotation 
of the rotary, the developer outlet 2a faces upward 
(Figure iO(A))- as the developer outlet 2a races 
upward, the developer having fallen into the developer 
supply container i partially flows hack into the 
developer supply container 1, more specifically, the 
temporary storage portion 2h of the developer supply 
container 1 created by the provision of the 
partitioning wall 2g . The developer having flowed 
back into the temporary storage portion 2h is 
partially dammed up by the primary portion 2g-i of the 
partitioning wall 2g roughly perpendicular to the 
rotational axis of the rotary, being thereby prevented 
fxom being dispersed in the developer supply container 
1. Further, the developer having fallen back into the 
temporary storage portion 2f is prevented by the 
barrier- portion 2g-2 roughly perpendicular to the 
primary portion 2g-l, from being dispersed again in 
the developer supply container 1 of the partitioning 
wall 2g, while it is moved in the rotational direction 
of the developer supply container 1 by the rotation of 
the developer supply container I . 

With the provision of the above described 
structural arrangement, the movement of the developer 
caused by the rotation of the developer supply 
container is partially blocked. Therefore , the 
developer having flowed bapk from the developing 



device, and the developer having been guided Lo the 
downstream side of the developer outlet 2a, in terms 
of the rotational direction of the developer supply 
container, by the pair of developer conveyance ridges 
2d-2 closest to the developer outlet 2a, can be made 
to more efficiently converge to the temporary 
developer storage portion 2h. 

As the developer supply container 1 is moved 
by the rotation of the rotary into the range in which 
the developer outlet 2a of the developer supply 
container 1 faces downward (Figure lG(Cj), the 
developer having remained in the temporary storage 
portion 2h slides on the barrier portiox* 2g-2, 
straight to the developer outlet 2a, and free falls 
into the developing device through the developer 
outlet 2a . 

In other words, with the provision of the 
above described structural arrangement, the developer 
having arrived at the developer outlet 2a is not 
immediately discharged through the developer outlet 
2a. It is temporarily dammed up by the barrier 
portion 2g-2, and then, is allowed to fall to the 
developer outlet 2a. Therefore, by the time the 
developer is discharged through the developer outlet 
2a, it is fluffed up with air, becoming more fluid and 
very low in bulk density. Therefore, it does not 
block the passage between the developer supply 
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container and developing device; it is smoothly 
discharged into the developing device through the 
developer outlet 2a „ Further, it more easily mixes 
with the developer in the developing device as it is 
discharged into the developing device* Further, when 
the developer in the developer supply container i is 
two -component developer, there will i>e an additional 
benefit that the toner in the two-component developer 
is very quickly and uniformly charged, because the 
toner in the two— component developer more easily mixes 
with the carrier in the developing device, as the two- 
component developer in the developer supply container 
1 is supplied to the developing device. 

Also with the provision of the above 
described structural arrangement, the develop supply 
container 1 can continuously provide the developing 
device 215 with the developer at a preset rate even 
after the amount of the developer remaining in the 
developer supply container 1 becomes substantially 
small. In other words, the amount by which the 
developer is discharged from the developer supply 
container 1 per full rotation of the roLary can be 
kept constant from the very beginning of the first 
time usage of the developer supply container 1 to the 
virtual end of its service life. 

further, the developer supply container 1 in 
this embodiment is smaller, in the amount of the 
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developer which cannot be discharged therefrom, and 
tlie amount of the developer which remains adhered to 
the internal surface of the developer supply container 
1 / than a developer supply container in accordance 
3 with the prior art. In other words, in the case of 
the developer supply container 1 in this embodimen t , 
virtually the entirety of the developer in the 
developer supply container 1 can be discharged. 

Further, the problem that the developer 

10 out Jet of a developer supply container is plugged up 
with the developer in the developer supply container 
does not occur regardless of the envi roninent in which 
the developer Supply container is used. 

Further, the L-shaped partitioning wall 2g in 

15 this embodiment is integrally formed with the top 

section 2-1 of the container proper of the developer 
supply container 1, stabilizing, without cost 
increase, the rate at which developer is discharged 
froiii the developer supply container 1, and reducing 

20 the ratio of the developer in the developer supply 
container 1 which cannot he discharged. 

Although the developer supply container I in 
this embodiment is provided with only a single 
partitioning wall 2g, which is located near one of the 

25 lengthwise end of the developer supply container 1, 

the present invention does not 1 imi t the number of the 
partitioning member 2g to one. For example, if a 
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cLfeveloper supply container is structured so that its 
developer outlet 2a is located a substantial distance 
away tjcom the lengthwise ends of the developer supply 
container, and the developer in the developer supply 
5 container is conveyed to Lhe developer outlet 2a from 
two directions in terms of Lhe lengthwise direction of 
the developer supply container , the developer supply 
container may he provided with two partitioning walls 
2y . In such a case, the partitioning walls 2 will be 

10 U-shaped. 

C Experiment and Results ) 

The experiment similar to the experiment 
which was carried out to test the developer supply 
container 1 in the first embodiment was carried out to 

15 test the developer supply container 1 in this 

embodiment . In the case of the developer supply 
container 1 in this embodiment, the amount of the 
developer in the developer supply container 1 which 
could not discharged was 2 . o g , proving the 

20 superiority of this embodiment. Also in the case of 
the developer supply container 1 in this embodiment, 
the amount by which the developer was discharged per 
full rotation of the rotary remained constant 
throughout the service life of the developer supply 

25 container 1, even after the amount of the developer 
remaining in the developer supply container 1 became 
small. Figure 8 suggests that the provision of the 
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shaped parti Lioning wall 2g made it possible Lo 
discharge the developer from the developer supply 
container 1 virtually aL a stable rate throughout the 
service life of the developer supply conlaiu^r 1 even 
after the amount of the developer remaining in the 
developer supply container 1 became small. 

in Figure 8 r the developer supply contaixiei: 
in the second embodiment having the partitioning wall 
2g is represented by the combination of solid black 
triangles and double-dot chain lines. The developer 
supply container with no partitioning wail, and the 
developer supply conLainer in the first embodiment of 
the present invention , are represented by the 
combination of solid black squares and dotted lines , 
and the combination of solid black circles and solid 
lines , respectively - 
( Mi seel ianeous Kmbodimen ts } 

In the above described embodiments, the 
number of the developing devices held in the rotary 
was three. However, the number of the developing 
devices to be held in the rotary does not need to be 
limited to three. It is optional, and may be changed 
as necessary. 

Also in the above described embodiments, the 
image forming apparatus was a copying machine. 
However, the application of the present invention is 
not to be limited to a copying machine. In other 



words, the present invention is also applicable to 
image forming apparatuses other than a copying 
machine, for example, a printer, a facsimileiny 
machine, etc. Further, in the preceding embodiments , 
the image forming apparatus employed the transfer 
belt, as an intermediary translerring member. 
However, the present invention is also applicable to 
aii image forming apparatus which employs a transfer 
drum, on which toner images dillerent ixl color are 
sequentially transferred in layers, and Irom which the 
transferred toner images are transferred all at once 
onto transfer medium, or an image forming apparatus 
employing a transfer medium conveyance member such as 
a transfer medium conveyance belt, a transfer medium 
conveyance dxruxu, or the like, which carries transfer 
medium onto which toner images different in color are 
sequentially transferred in layers froru the 
photosensitive drum. The effects which can be 
obtained by applying the present invention to the 
developer supply containers used by these image 
forming apparatuses are the same as those obtained by 
the developer supply container in the preceding 
embodiments - 

While the invention has been described with 
reference to the structures disclosed herein, it is 
not confined to the details set forth, and this 
application is intended to cover such modifications or 
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changes as may come within the purposes of the 
improvements or the scope of the following claims . 

As described above, accordixig to each of the 
preceding embodiments of the present invention 
described above, the amount by which Lhe developer in 
a developer supply container is discharged from the 
developer supply container per full rotation of the 
rotary can be kept constant from the very beginning of 
the first time usage of the developer supply container 
to virtually the very end of its service life, even 
after the amount of the developer in the developer 
supply container became s&\al 1 . 

Further, a developer supply container can be 
reduced in the amount of the developer 'in a developer 
supply container which cannot be discharged, and also, 
in the araount of the developer in a developer supply 
container which remains adhered to the internal 
surface of the developer supply container. in other 
words, the virtually the entirety of the developer - in 
the developer supply container can be discharged. 

Further, the phenomenon that the developer 
Outlet of a developer supply container is blocked by 
the developer in the developer supply container, can 
be prevented regardless of the environment in which 
the developer supply container is used. 



